The formyl peptide receptor 1 exerts a tumor suppressor function in human gastric cancer by inhibiting angiogenesis.
N-formyl peptide receptors (FPR1, FPR2 and FPR3) are involved in innate immunity, inflammation and cancer. FPR expression, initially described in immune cells, was later observed in non-hematopoietic cell populations and tissues. Several studies suggested a role for FPRs in the progression of various tumor histotypes, including gastric cancer (GC), for which a positive association with a specific FPR1 polymorphism has recently been described. We previously showed that FPRs are expressed on gastric epithelium and are required for wound repair and restitution of barrier integrity. Here we assess the role of FPRs in GC. We characterized the functions of FPRs in GC epithelial cells (MKN28, AGS and MKN45) cultured in vitro by assessing migration, proliferation, resistance to apoptosis and activation of the epithelial-to-mesenchymal transition. Activation of each FPR induced the epithelial-to-mesenchymal transition, proliferation, resistance to apoptosis and migration of GC cells in culture. Blocking compounds or RNA interference of each FPR reverted these effects. We also defined the in vivo tumorigenic potential of GC epithelial cells silenced for FPRs by xenograft experiments in immunocompromised mice. Interestingly, FPR1 silencing in GC cells (shFPR1) significantly enhanced xenograft growth with respect to shCTR, shFPR2 and shFPR3 xenografts, because of augmented vessel density and cell proliferation. Accordingly, HIF-1α and VEGF mRNA levels were higher in shFPR1 xenografts than in controls. Moreover, the in vitro production of proangiogenic factors in response to FPR2/3 agonists (WKYMVm, LL-37, uPA, uPAR84-95, AnxA1) or to other proinflammatory mediators (IL-1α) was higher in shFPR1 GC cells than in shCTR, shFPR2 and shFPR3 cells, suggesting that FPR1 functions as an inhibitor of CG angiogenesis. Thus, we propose that FPR1 stimulation may represent a novel therapeutic approach to counteract tumor angiogenesis.